Aims: To quantify the extent of time spent by family and friends caring for drinkers and their dependents, to estimate the cost of this time and to measure which factors predict time spent caring. Methods: Data are from a nationwide Alcohol's Harm to Others Survey of 2649 Australians, in which 778 respondents reported they were harmed by a known drinker. Time spent on four caring activities was self-reported by these respondents and tallied to estimate how many hours they spent caring for the drinker, the drinker's children or other dependents. Bivariate and multivariate linear regression models were employed to examine factors predicting time spent caring. Results: Respondents who reported they were harmed by a drinker they knew had spent on average 32 h caring for this drinker and their dependents in the past 12 months. Applying these figures to the Australian population, but discounting by 90% because this time may be seen be a voluntary demonstration of connection, an annual cost of caring in 2008 would amount to AU$250 million. A significant positive association was found between time spent caring and the drinking level and drinking frequency of the heavy drinking other person. Conclusion: Caring for drinking family members, friends, co-workers and a drinker's dependents can be a substantial burden. Policy approaches that reduce population drinking and individual risky drinking levels are potential means to reduce the burden of caring due to others' drinking.
INTRODUCTION
Heavy alcohol consumption can negatively affect not only drinkers themselves, but also people around them. These negative effects have been examined in previous studies (Marshal, 2003; Beseler et al., 2008; Laslett et al., 2011; Berends et al., 2012; and include physical, psychological and social harms, and financial and economic burdens. Although previous studies have investigated the adverse effects from others' drinking, there is a lack of research on the experience and extent of caring associated with the drinking of others. Relatively little attention has been paid to time lost caring for family drinkers, dependents and friends because of others' drinking.
A drinker in a family may fail to meet family obligations because of drinking or recovering from drinking. In the work situation, a drinking co-worker may be argumentative, fall asleep or vomit after drinking (Spithoff and Kahan, 2015) . Orford and Dalton (2005) explored how people cope with a family member's drinking problems, and found that respondents had to spend substantial time caring for the drinker themselves or other dependents in the family because of their family member's drinking. In New Zealand, more than one-third of respondents reported they had to take on extra responsibilities caring for children or others because of someone else's drinking (Casswell et al., 2011) .
In a previous analysis of the present data set, Berends et al. (2012) discussed how the harmful drinker's drinking could negatively affect relatives, partners, parents, children and siblings, and found that respondents experienced distress, fear, verbal abuse and threats, and took on extra caring responsibility. Additionally, found that caring for drinkers had a negative impact on the quality of life of the carer. There is limited research on who plays the caring role in different relationships, and how much time is spent caring for drinkers, children and other dependents in caring activities.
One study found the average time spent caring for an 'alcohol addicted family member' was 32.3 h per month (Salize et al., 2013) . A summary of the total average hours spent on caring for the drinkers and their dependents was included in a report on the present data set (Laslett et al., 2010) . However, the overall caring time estimated by Laslett et al. may have been overestimated because of potential overlap of different times spent on different caring activities. This study addresses this problem (see Materials and Method section for more details) and adds further information on the magnitude of time spent on different caring activities by different age, gender and relationship groups.
There are also substantial out of pocket costs when caring for drinking family members. A recent longitudinal study concluded that family expenditure related to family members' drinking was nearly 20% of total pre-tax family income in the interviewed families (Salize et al., 2013) . The high prevalence of heavy drinking imposes a substantial financial burden not only on those affected but also on the society; the formal caring costs related to alcohol abuse were estimated to be~$703 million a year in the USA (Rice and Kelman, 1991) . Although many studies have been conducted to estimate the cost of alcohol-related harms, the costs of caring for the drinkers and their dependents have often been neglected. In particular, the estimated financial costs of time lost looking after drinkers, dependents and others at a population level have been mostly unexplored.
This study aims to quantify the extent of time spent caring for drinkers and their dependents because of others' drinking across different caring activities, age, gender and relationship groups, using data from an Australian Alcohol's Harm to Others (HTO) population study (Laslett et al., 2010) . The financial costs of time lost caring for drinkers and their dependents will also be estimated. Furthermore, this study will examine which factors predict the amount of time spent caring for the drinker and their dependents because of others' drinking.
MATERIALS AND METHODS

Data source
The data used in this study come from the 'Range and Magnitude of Alcohol's HTO' survey, a national survey of the Australian general population undertaken in November and December 2008 [see Wilkinson et al. (2009) for more details]. The survey collected a range of data on the impact of alcohol on people other than the drinker through a computer-assisted telephone interviewing system. Only respondents aged 18 years or older who spoke English were considered eligible for the survey. Respondents were randomly selected from phone numbers listed in the electronic white pages. Data were weighted to reproduce the age, sex and geographic composition of the Australian adult population in the 2006 census, with the weighted total number set equal to the unweighted sample size (Laslett et al., 2011) . In total, 2649 interviews were conducted. A cooperation rate of 49.7% (the proportion of responders among the eligible people actually contacted) was attained; if an equivalent portion of cases of non-contact is included as part of the denominator, the response rate was 35.2% [computed by the standards set by the American Association of Public Opinion Research (2006) ]. The study was reviewed and approved by the Victorian Department of Human Services Ethical Review Committee.
Identifying heavy drinkers, most harmful drinkers and carers
In the Alcohol's HTO survey, respondents were asked first to list the heavy drinkers who were known to them by different relationship types, such as household members, family members not in the household, friends, relatives, co-workers and so on. Heavy drinkers were defined in the questionnaire by the respondent's own judgement as 'fairly heavy drinkers', or people 'who drink a lot sometimes'-termed here 'heavy drinkers'. For each such person, the respondent was then asked whether the person's drinking had adversely affected the respondent in the last year. After the listing was completed, the respondent was asked to identify the heavy drinker whose drinking had most adversely affected them in the past 12 months [termed here the most harmful drinker (MHD)]. Next, they were asked four questions regarding how often and in what ways they cared for that MHD, or for children or other dependents, friends and others because of the MHD's drinking: Respondents who reported caring [carers] were asked to provide an estimate of how often this had happened and the amount of time this usually took. For example, a respondent might report that he/ she spent 2 h a day on 40 days in the past 12 months caring for the MHD. Of the 778 respondents (29% of total population) who reported being harmed, 63% (n = 491) reported they had spent time caring for the drinker, dependents or others because of the drinking by the MHD in the last 12 months.
Hours of caring for others
After carers were identified, the respondents were asked to estimate the amount of time spent on this in the past 12 months; the majority of carers (N = 358, 73%) did so. However,~27% of carers (n = 132) could not indicate how many hours they spent on caring; these respondents were encouraged to estimate their time of caring in terms of the number of days or weeks. How many hours this translates to is problematic. The average hours spent on caring reported by those respondents who directly indicated their caring time were 48.1 h in the last 12 months. The average number of days spent caring for others by those respondents who only reported caring time by number of days was 12 in the last 12 months. Therefore, an assumption was made that a respondent who reported spending some days or weeks caring for others spent~4 h a day or 28 h a week caring for the drinker and their children and other dependents.
The first item on caring, a question on how much time was spent caring for the heavy drinker in general, could potentially have an overlap with the next three questions on more specific types of caring. In order to gain a conservative estimate of time spent caring for a heavy drinker and their dependents, the sum of the three specific questions was compared to the total given in the first question and the larger of the two figures used as the total time spent caring.
One-third of respondents who were harmed by the MHD's drinking reported that they did not take any caring responsibility. These respondents are also counted as legitimate zeroes and included in our time estimation, because staying away from a heavy drinker, leaving the drinker to look after themselves and gaining some independence from the drinker is one of the main types of coping style that may be adopted when family members or friends are affected by a heavy drinker .
The total costs of time spent caring for the MHD, their children and other dependents are further estimated in this study as amounting to a productivity loss of carers who were employed [average caring hours in the last 12 months × the average employee salary ( 
Analysis
All analyses in this study were undertaken using Stata 12.1 (StataCorp, 2011) . Pearson Chi-square and F-statistics analyses were performed to examine differences between the respondents who cared for others and who did not care for others by gender, age and relationships in the last 12 months. In further analyses, bivariate and multivariate linear regression models were employed to identify which factors predicted a higher amount of time spent caring for others because of drinking by an MHD. Characteristics of the respondent included in this analysis were gender, age and relationship to the caregiver. Some specific variables were included in the analyses for examining the impact of the drinking behaviour of the MHD and the respondent on the time spent in caring. The average drinking quantity of the MHD when they drank heavily, as reported by the respondent, was summarized in terms of <5, 5-6, 7-10, 11-19 and >19 Australian standard drinks (ASD; 10 g ethanol) per heavy drinking occasion. The usual drinking quantity (drinking level) of the respondent him-or herself was summarized as <5, 5-6 and >6 ASDs per drinking occasion. The usual frequency with which MHDs drank 5 or more ASDs was classified as <3, 3-4 and >4 days per week. The respondent's usual drinking frequency was also recorded as <3, 3-4 and >4 days per week. Respondents who provided unusable answers, including 'do not know' and 'refused to answer', for many of the study variables were coded as missing in the analyses. Table 1 describes respondents who reported an MHD in their life and who had cared for this drinker or their dependents in the last 12 months. Approximately 63% of female and 66% of male respondents reported they had cared for the MHD and/or their dependents because of the drinker's drinking. About 75% of respondents who were aged 18-30 years reported caring for the drinker and/or their dependents; this was a higher percentage than in the older age groups (X 2 = 25.31, F (3) = 8.46, P < 0.001). Of the respondents who nominated their 'partner' as the MHD,~77% reported they had cared for their partner or their dependents, and for those nominating an 'ex-partner' the proportion was 69%. Over 75% of respondents who were negatively affected by a friend as the MHD reported caring for the friend or their dependents. Comparatively smaller percentages of respondents reported caring where the MHD was a parent, child, sibling, co-worker, other family relative or in 'other relationships' in the last 12 months (X 2 = 24.33, F (6) = 3.77,
RESULTS
Descriptive statistics
P = 0.002).
Extent of time spent on caring and cost of time loss
The weighted average number of hours spent on each of four forms of caring for the MHD or the MHD's dependents because of the MHD's drinking in the last 12 months is summarized in Table 2 . Respondents who were negatively affected by the MHD reported they spent on average 19 h caring for the MHD, 16 h caring for the MHD's children and other dependents, 7 h cleaning up after drinking and 9 h driving them to or picking them up from somewhere. Female respondents spent on average 20 and 17 h on caring for an MHD and for children and others, respectively, while males spent 17 and 13 h, respectively. The average number of hours spent cleaning up after an MHD and taxiing MHDs was similar for females and males. The average times spent by older respondents (those aged 51 and above) caring for MHDs (22 h), caring for children and other dependents (17 h), cleaning up after their drinking (9 h) and taxiing Pearson Chi-square and F-statistic tests were applied to test the difference in percentage of respondents who cared for others between different pairs of categories; ***P < 0.001. MHD, the drinker whose drinking had been most harmful to the respondent in the last 12 months. a Other family relative includes grandparents, grandchildren, nephews, nieces, uncles, aunts and 'other relatives'. them somewhere (14 h), were higher than the average time spent by middle-aged and younger respondents. The average numbers of hours spent caring for partner, ex-partner and parent drinkers were 36, 33 and 32 h, respectively; these figures were higher than those for other types of relationship. The average number of hours spent cleaning up after the MHD's drinking was far higher where the MHD was an ex-partner than for other relationship types. The respondents reported spending an average of 15 h taxiing their partner or expartner because of their drinking, and an average of 13 and 10 h taxiing parents and children, respectively; these figures are higher than those for taxiing MHD siblings, friends, other family relatives, co-workers and 'others'. Overall, respondents reported higher amounts of time spent caring for partners, ex-partners and parents than for those in other relationship types because of their drinking.
The drinking level of the MHD was positively associated with the time the respondent spent caring for the MHD or the MHD's dependents across all four caring activities. Where the MHD usually drank below 5 ASDs when drinking heavily, a total average of 9 h was spent on caring; where the MHD drank 20 or more drinks, the average time was 69 h.
In our study, 68% of the respondents were employed, and costs of time spent caring for the MHD and/or their dependents were estimated as a productivity loss of $768 per employed carer annually. The extrapolated cost of productivity loss in 2008 is large for the Australian general population, amounting to $2.5 billion annually. However, Australians may be willing to look after family, friends, coworkers and others (not viewing this time as a cost burden), and some of the time spent on this will not be replacing paid employment. Taking these factors into account, we follow a previous precedent and estimate the cost of caring for the drinker and others at one-tenth of the value computed on the basis of average weekly earnings (Marsden Jacob Associates, 2012) . Thus, a conservative estimation, 10% of the original estimation, is of a caring-time cost of $250 million in 2008.
Predicting time spent on caring
The bivariate and multivariate regression analyses in Table 3 explore predictors of time spent caring for the MHD and their dependents. The bivariate regression model highlights that the time respondents spent caring for the MHD or other dependents did not differ significantly by gender and age group, or by the respondent's own drinking level. However, it did differ by type of relationship, the MHD's drinking level and the MHD's and the respondent's own drinking frequencies.
The results of the bivariate regression analyses suggest that when the MHD drank more heavily per occasion, their family, friends or workmates had to spend more time looking after them and their dependents. Compared with MHDs who drank 4 or less ASDs per occasion, the MHD's drinking of 11ASDs or more per occasion was significantly linked to the time spent caring for them and their dependents (P < 0.05). Furthermore, if the MHD drank >4 days a week or every day, the carers had to spend much more time caring MHD, the most harmful drinker-the person whose drinking most harmed the respondent in the past 12 months. a The Ns vary across the four caring activities because the respondents who answered 'cannot say' or 'refused' were excluded in the time analysis. The total hours spent on caring were measured by collecting the maximum value from the sum of the three specific questions (caring for children, cleaning up and taxiing them somewhere) or the total given in the first general question (caring for drinker).
for them or their dependents than those MHDs who only drank occasionally. These results indicate that MHDs who drank a higher number of ASDs per occasion and drank more often imposed a larger burden on their family, friends, co-workers and others. On the other hand, the bivariate regression results also suggest that caring respondents who themselves drank frequently (>4 days a week) spent significantly less time on caring because of others' drinking than respondents who drank 2 days or less per week.
The results of multivariate model 1 suggest that respondents spent a significantly higher amount of time caring for others because of their partner drinking than because of drinking by children and other family relatives and 'other' relationship types. Multivariate model 2 adds in the effects of the respondent's and the MHD's drinking levels, and the results indicate that the MHD's drinking level, their drinking frequency and the respondent's own drinking frequency are major factors predicting the time spent caring for drinkers and their dependents. The results suggest that drinking at the highest level of drinking (20 or more standard drinks when drinking heavily) and with the highest frequency (daily or nearly every day) bring a significantly greater burden of caring upon those around them. However, respondents who themselves drink frequently spend less time caring for others.
DISCUSSION
This study may be the first to estimate the extent and costs of time spent caring for drinkers and their dependents because of drinking from family, friends or co-workers. On average, respondents who reported being harmed by the drinking of the MHD have to spend 32 h caring for their MHD and his or her dependents in the 12-month period. Respondents spent a larger amount of time on caring where their MHD was their partner, ex-partner and parent than where their MHD was in another relationship to them (Table 2) , though controlling for the respondent's gender and age (multivariate model 1 in Table 3 ) specified this somewhat to the partner versus some other relationships. Persons who were adversely affected by the harmful drinker may choose to become involved in the educational and treatment process to moderate the harmful drinking both −10.9 (−27.9, 2.2) −13.7 (−32.7, −5.3)* >4 days per week −12.9 (−27.9, −2.2)* −19.7 (−37.1, −2.4)* *P < 0.05, **P < 0.01, ***P < 0.001. MHD, the most harmful drinker identified by the respondent. The coefficient values show the difference in time spent caring between different subcategories, e.g. in the bivariate model, the time spent by respondents caring for MHDs who drank 19 plus standard drinks was 61 h more than that spent caring for MHDs who drank <5 standard drinks per drinking occasion (the reference group).
for their own and the MHD's benefit. This could effectively reduce the burden of care on those around harmful drinkers. Previous studies found that successful treatment of a family member's alcohol misuse helped to improve the quality of life and reduce the time spent in caring and the financial burden on the family (Weisner et al., 2010; Salize et al., 2013) .
The estimated financial cost of time spent looking after the drinker and their dependents is large in the Australian general population, and can inform future cost studies on alcohol-related harms. The results of cost estimation here should be treated cautiously, as some costs of time spent caring for others because of others' drinking are unable to be computed in this study, including time losses in professional development, recreation and other activities, while the effects of the extra caring responsibilities on the carer's health, wellbeing, working and social life are still unclear. Studies in these areas are recommended. Caring for others in one's family or friendship groups is not necessarily negatively valued: the carer may see it as a loving and positively valued activity, rather than as a drain on the respondent's time and replacing other activities (Marsden Jacob Associates, 2012) . However, the caring reported in this study is in a context where the other's drinking has been defined by the respondent as adversely affecting the respondent.
We found that more alcohol per occasion and greater frequency of drinking brought a greater caring burden to the drinker's family, friends, co-workers and others. These findings support a previous study that a heavy drinker's level and frequency of drinking are positively related to alcohol-related harms (Herd, 1993; Graham et al., 2011) . In contrast, the more often respondents drank, the less time they spent caring for the drinker or assuming the drinker's responsibilities. This may be because the carers who spent a large amount of time drinking were not in a position to take on caring roles.
There are some limitations in this study. Our estimations of the time spent caring for others have focused on how the respondent was harmed by their MHD. There are potentially more time and costs associated with caring for other drinkers in the respondent's family and life, beyond the MHD about whom they were asked. The relatively low response rate of the Australian Alcohol's HTO survey is a limitation in our study, though it should be noted that the present study's response rate is similar to those of other population surveys in Australia, including other alcohol surveys, such as the National Drug Strategy Household Survey (Australian Institute of Health and Welfare, 2011) , and the Australian arm of the International Alcohol Control Study . Recall bias may also affect estimations of the time spent caring. Furthermore, some family members may not actually see themselves as carers, or may perceive caring activities as negative. This could lead to underestimation of time spent caring. Finally, as detailed in the Materials and Methods section, some assumptions needed to be made in order to make an estimate of total time spent.
Clearly, reducing the drinking of risky drinkers is a potential way to reduce the burden of caring for people who have problematic drinkers in their lives, and public health measures have been suggested (Jiang and Livingston, 2015; Callinan et al., 2015; Livingston, 2011; Quinn and Fromme, 2010) . Alternatively, not taking over harmful drinkers' responsibilities and leaving them to look after themselves is an option that will reduce the burden of caring , although this path often involves substantial risk of harm. Moreover, when harms continue, a harmful drinker's family members or friends may need social and community support (e.g. police assistance, alcohol and other drug helpline advice, counselling within alcohol and drug services, and financial or child support from community services to deal with or leave a difficult situation, as well as additional support or treatment for themselves; Barnard and McKeganey, 2004; Laslett et al., 2010) . Only a small fraction of Australian alcohol and other drug treatment services are provided to help clients concerning someone's drinking other than their own (Laslett et al., 2010; . In reality, the funding specifications of state or national governments seldom support such services.
